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Abstract 
The provision of quasi-public goods along with its price determination is one of the key problems in public finance 
theory. The focus of this work is on such quasi-public goods as rural drinking water. How to supply safety drinking 
water to the rural areas becomes more and more imminent because of the serious pollution in the supply network 
caused by contamination in the soil. Based on a case study for the rural drinking water system in Weihai, we 
conclude that the main provision mode as the hybrid of the centralized control of governments at the strategic level 
along with the market forces at the operational level. Moreover, we present a novel pricing mechanism by combining 
the two-part pricing with the ladder pattern pricing. This work also offers insights into the reform of the quasi-public 
goods provision and pricing in other areas of China. 
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1. Introduction 
1.1 The background and goals of the research 
Meeting basic safety standards of supplying quasi-public goods, such as rural drinking water, is very 
challenging. This problem is often worsened by natural disastersǃsocial disorders, and the division of 
rural and urban areas in China, among others. For example, in the second half of 2009, the southwest of 
China suffered from a serious water drought, causing difficulties in agriculture and drinking water supply 
in both urban and rural areas, with the latter being h it particularly hard. And the rural drinking problem 
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has been a steady threat to the development of the rural economy and the living standard therein. 
Traditionally, water supply is main ly self-served by peasants themselves from such resources as well 
water, leading to serious health concerns. How to provide safety water supply to rural area with 
reasonable price is the main focus of this work. 
There are some major problems in the current rural drinking water pricing system. The main problem 
is that different regions may adopt different pricing standards. For example, In Shandong Jining, rural 
drinking water is charged on a per capita  basis, while in some other ru ral areas water is charged based on 
consumption. Therefore how to choose the best pricing mechanis m subject to such constraints as 
balancing cost and profit, and maintaining a sustainable water supply to the rural area with an affordable 
price, is the main challenge facing the local governments. 
This work analyzes the rural drinking water supply mode and presents a new pricing mechanism, 
based on the insights obtained from a case study in the rural areas of Shandong Weihai. 
1.2 Literature review 
Water pricing in the literature has been focused on pricing models and price elasticity, along with the 
tackling of water crisis via using economic levers to adjust the supply and demand of water. 
1.2.1 Pricing models are usually based on service costs, paying ability, opportunity costs, marginal 
costs and market demands. While marginal cost pricing is efficient, it is impractical in water supply 
enterprises, where the total cost pricing is more effective. 
1.2.2 Pricing contributes to fairness and efficiency. According to Stanly, pricing promotes efficiency 
of water resource usage, ensures a fair distribution among water supply enterprises, and provides a stable 
income. Varela’s analysis of the water policies in Spain concludes that improving efficiency of water 
policy is the core of its price policy, which can  be achieved by price differentiat ion based on demography 
and consumption pattern. 
1.2.3 Water, as public resources, was mainly controlled by the government in  both developed and 
developing countries . With the shortage of water resources, many countries start reducing government 
control by introducing market mechanism. The allocation of water by private ownerss was allowed to be 
traded on the market. Colby analyzes  the advantages of water-rights transaction, pointing out that water- 
rights transfer can promote water pricing. 
Ev idently, no d istinction is made between urban and rural pricing in research conducted in the 
developed countries, which is in contrast to the research trend in developing countries, such as China, 
mainly because of the large gap between the urban and rural areas in these countries. 
In China, the research on water pricing  is main ly concentrated on two aspects: water pricing theory 
and water pricing model. 
The research of water pricing began in the late 1980s and early 1990s. Yuan analyzed the essence of 
price based on Marx's theory on land resources, claiming that price is the fee constituted in the water law, 
and should be determined by cost calculation and pour method. Huang  etc, based on the labor value 
theory of Marx, proposed the natural resources binary value theory that natural resources have no real 
value, but rather illusory social value, because they are the prices of monopoly and scarcity. Jiang (1995) 
hosted the China academy of agricultural sciences research grant on "equilibrium conditions of 
agricultural water resources generational shift value, the dynamic monitoring results of water”, resulted in 
a monograph: The theory of water resource value. Wen etc. apply shadow price to investigate Yellow 
River water resources value. Jiang applied supply and demand pricing to investigate water price in 
Beijing. ZhangJinguang studied the price of water resources in Taiyuan city and puts forward the reform 
plan. 
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In conclusion, the research on water pricing is relatively comprehensive, especially to the rural water 
pricing system, providing both theoretical and practical bases. 
2. The pattern of two-part price determining theory  
Due to the shortcomings of the marg inal cost pricing (or average cost pricing), two-part pricing 
mechanis m is widely used. The two-part pricing mechanism includes two aspects: one part, called “basic 
fee” or “entry fee”, has nothing to do with the quantity of products and is paid according to certain rate; 
another part, called ``usage fee”, is the fee paid by the number of the products consumed. The ``basic fee" 
is mainly used to compensate for supply-related costs, while the ``usage fee” is used to cover the cost 
incurred by using the product. Also, the “basic fee” can be interpreted as compensating for fixed 
investment cost, and the “usage fee” as compensating for the variable cost of supplying products. The 
pricing  mechanism is nonlinear, and in recent years, nonlinear pricing  models have been rooted into 
people's daily life, such as the pricing in such industries as communicat ion, postal, power, and 
transportation. 
 Willing proved that any kind of pricing mode (except marginal cost pricing) can be replaced with the 
Pareto generalized nonlinear pricing mode l. Elnabousi studied the non-linear relat ionship between 
supply-water and waste-water services. See Figure 1 for two part pricing system: 
 
Figure 1   Two part pricing mode 
Because the marg inal cost pricing (or average cost pricing) cannot fully cover the production cost, the 
introduction of subsidies is therefore necessary to make up this cost. And two-part pricing mechanism 
specifies that the marg inal price equals marginal cost. As shown in Figure 1, the price is OPm, and the 
supply is OQm. Thus the loss is CFEPm, which can be seen as fixed costs, covered by government 
subsidies. Assuming that the total fixed expenses is K, the number of the users is N, and the average 
household fee is K/N, then the two-part pricing formula is: P = K/N + OPm (Q). Because the marginal 
cost loss of the producers is made up by taxes, the loss in two-part  pricing model is shared by consumers, 
and hence two-part pricing model has advantages over marginal cost pricing. 
3. Rural water pricing model and empirical analysis of price formation mechanism in Weihai City 
Weihai is located at the eastern end of Shandong Peninsula. It is a well -known port  and tourist city, 
also a comprehensive economic zone consisting of 50 cities. Under the jurisdiction of Weihai are the 
cities of Huancui, Rongcheng, Wendeng, and Rushan. As of 2008, the city's population is 252.23 million, 
of which non-agricultural population is 120.78 million, accounting for 47.9% of the total population, and 
the agricultural population is 131.45 million, accounting for the rest of the population. Therefore, rural 
residents are the main part of the population in Weihai, and hence efficient supplying of drinking water 
into rural areas with reasonable price is of paramount importance.  
F 
 
E 
D 
 
 
 
C 
Pm 
Q Qm O 
1470  Cai Yanbing and Liu Peng / Energy Procedia 5 (2011) 1467–1472
3.1 Problems in the rural drinking water supply in Weihai  
There are still many problems in the rural drinking water supply in Weihai. One is that the old model 
can not supply drinking water to meet the needs of farmers. In recent years, the cooperative economy for 
some of the villages are in good shape and water supply is mainly self-financed, resulting in the rural 
water supply coverage at only 58.8%, and leaving nearly 60 million farmers in the 1,110 villages out of 
reach of drinking water. Another problem is that drinking water safety cannot be guaranteed in rural areas. 
The Municipal Water Conservancy Bureau’s rural drinking water survey finds that some rural areas of 
Weihai lack water treatment facilities, resulting in farmers drinking brackish water, polluted water and 
shallow ground water. Sanitary conditions are very poor, and other indicators like E.coli are well below 
the national standard. A survey shows that the guaranteed rate of 20% of the city's water supply is less 
than 95%. 
3.2 The factors included in rural drinking water price 
3.2.1 The actual cost of water supplying project: The levels of economic development in d ifferent 
regions differ, resulting in different pricing and engineering. So its actual cost should be defined clearly, 
which includes mainly the hydrology, the implementation of water conservancy project , pipe laying, 
maintenance costs, the corresponding taxes and profits etc. Therefore these become the basic elements of 
rural drinking water pricing. 
3.2.2 Water processing: This includes the management fee of tap water supply of water supply unit, 
maintenance cost of water pipes, transportation cost, relevant taxes and profits etc. Such expenses are 
independent from the supply engineering cost. 
3.2.3 Sewage processing: This includes the fee charged for providing users with waste-water services 
and drainage of waste-water, compensating for the cost of sewage treatment facilities , p ipeline 
construction, operation, maintenance, and the cost to salvage the environmental damage. 
3.2.4 User's capacity to pay: No matter how perfect  a pricing model can be in theory, in pract ice, if the 
users cannot afford, the price is  of no realistic significance. This work focuses on the analysis of the 
ability of the peasants to pay for the water. So the actual ab ility to pay should be given the prior 
consideration. It is necessary to price in the actual ability range of the users. 
Therefore, the two-part  pricing model, based on the full investigation of the aforementioned factors, 
determines the theoretical model of water price. Below we investigate several specific models. 
3.3 The empirical analysis of the formation mechanism of rural drinking water price in Weihai  
3.3.1 Two-part pricing mechanism 
From the analysis of the current mechanis m of rural drinking water p rice in Weihai, two -part pricing 
mechanis m is adopted. The “basic price” includes the basic water costs, such as, pipeline and 
maintenance costs, and the “usage price” includes the cost of the usage  of water resources and sewage 
disposal cost. In this pricing system, it requires that water fee is a fixed value under certain quantity, not 
changing with the range of the usage number. If the usage quantity goes beyond this, it will be charged 
according to the water consumption. Two-part pricing model is illustrated in Figure 2: 
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Figure 2  Two charges mode of rural drinking water in Weihai 
Expressions for the figure: F = F=N/K+aQ. In this formula, F represents the basic price, N is the total 
cost price, and K is the number of consumers. N/K reflects the fair distribution of costs among the 
consumers, and if the usage is beyond Q0, then it is charged by the exceeded consumption. a is the price 
per unit of commodities, and Q stands for the number of goods used by consumers. 
The charging mechanism of rural drinking water in Weihai (Tab le 1 below) illustrates the above 
mechanism: 
Table 1  The factors of the price of the rural drinking water in Weihai 
Year Basic price 
˄yuan/ m³˅ 
Sewage processing fee 
˄yuan/ m³˅ 
Water resources fee 
˄yuan/ m³˅ 
Total price 
(yuan/ m³) 
2009 1.76† 0.80 0.38 2.94 
2007 1.70 0.80 0.35 2.85 
2004 1.70 0.80 0.30 2.80 
2001 1.70 0.75 0.28 2.73 
2000 1.70 0.70 0.23 2.63 
Source: statistical information nets in WeihaiǃWeihai water group nets 
In the process of charging the price of ru ral drinking water, in order to compensate for the loss of water 
supply and the corresponding provision costs, the government charges a basic rate of approximate 
2.5yuan per cubic meter. From the above table, averaging the factors of the water price leads to the 
nonlinear pricing model of rural drinking water in Weihai under the two -part pricing system. That is,  
N/K = 2.50, a = basic price + sewage processing fee + water resources fee = 2.79 and hence 
F = 2.50 + 2.79 Q 
This model is only of theoretical significance because price level is under constant change. So this 
model is not universal, instead specific price levels should be taken into consideration for different 
villages in Weihai. 
3.3.2 Ladder pattern of price making 
  On  the basis of the two part  pricing model, the rural drinking  water pricing  in  Weihai is also assisted 
by a ladder pattern of pricing model, which, based on verified water consumption quantity of the villagers, 
adopts an excess progressive mark-ups system. In this example, Weifang government in  Shandong adopts 
this idea that the basic number of water to be used is approved by the government, and within the basic 
number, the verified water price is adopted. If the excess is within 50 percent of the basic number, an 
 
†Due to the reconstruction of the rural in Weihai in 2009, so the basic price increases, to make up for the cost.  
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additional 0.90 yuan per cubic meter is charged; if it exceeds 50 percent per cubic meter, additional 1.90 
per cubic meter is charged, ensuring the goal of the water saving 
But rural areas of Weihai adopt two step ladder pricing model as in Table2 below: 
Table 2 The standard of price charging of rural drinking water in Weihai 
 
Water consumption˄ton/household month˅ Price˄yuan/ m³˅ 
Ladder 1 ≤12 2.85 
Ladder 2 ˚12 5.70 
Source˖Weihai water group nets 
Take water fee standard in 2007 as an example. For a rural resident who uses 14 tons water a month, a 
= 2.85, N/K = 2.50, then his monthly water fee is: F = 2.50+2.85×12+5.70×2=48.1 (yuan), 
To sum up, the above analysis can be described by the formula: 
F=2.50+2.85Q      Q≤12 
 
 
F=2.50+2.79×12+5.70×˄Q—12˅    Q˚12 
4. The conclusion 
On one hand, the two-part pricing system requires the collection of basic fee which has nothing to do 
with consumption. If the price is too high, it decreases consumers’ spending or forcing consumers’ 
withdrawing form the market, causing loss of welfare . On the other hand, consumers with low 
consumption undertake higher cost, and consumers with high consumption undertake lower cost. Thus 
fairness is not maintained, and hence contradicting water saving and environmental p rotection. These 
drawbacks can be salvaged by the ladder pricing model, where the progressive pricing ensures a 
reasonable cost allocation, and the key is the determination of the benchmark level for water usage and 
the division of the steps of the ladder. The combination of both models becomes the foundation of rural 
drinking water pricing mechanism in Weihai. 
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